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THE LEISHMANIA TEST IN EXPERIMENTAL LEISHMANIASIS 
(ORIENTAL SORE) IN HUMAN SUBJECTS• 
A. DOSTROVSKY, M.D. 
The reaction of the skin to the intracutaneous injection of leishmania vaccine 
has been studied and established as a diagnostic test in animals by Wagener (1), 
and in human subjects by Jessner and Amster (2a, b), Montenegro (3) and 
Dostrovsky (4). Results of further clinical and immunologic studies on the 
subject carried out in recent years were reported by Doubovskoy (5), Berberian 
(6), Dostrovsky (7) and Sagher (8a, b). 
The test constitutes a delayed reaction of the type of the tuberculin reaction. 
It is characterized by a high degree of specificity and sensitivity. Its sensitivity 
remains unchanged during the presence of the leishmania infection and even 
after the lesions have healed. In our case, a positive test could be elicited as 
long as 30-40 years after a leishmania lesion had healed. The reaction in late 
forms of leishmaniasis (9) is particularly strong and sensitive. This evidence, 
in addition to the finding of Prausnitz-Kuestner antibodies in four of our cases, 
makes it certain that we are dealing with a reaction of microbial allergy (Dostrov-
sky and Sagher (10)). 
The following experiments constitute a further step in the clarification of the 
mechanism of this reaction. The object of these experiments is to ascertain the 
time of initial appearance of a positive reaction in an infected individual. Clin-
ically, it is difficult to determine the precise moment when a leishmania infection 
has taken place. We, therefore, undertook deliberate experimental infections 
of human subjects (volunteers among our clinical staff). 
TECHNIC 
The procedure consisted of intracutaneous injections of from 2-16 millions of 
livingjlagellatae contained in 0.1-Q.2 cc. of a leishmania tropica culture grown on 
N.N.N. agar, as an inoculation into the skin of the left upper arm, on its volar 
aspect. In cases Nos. 5 and 6 the inoculation was performed on the left thigh, for 
cosmetic reasons. 
The leishmania test consisted in intracutaneous injection of leishmania vac-
cine into the skin of the volar aspect of the upper arms, viz: 0.1 cc. (1 million of 
killed jlagellatae per cc.) near the site of inoculation on the left, and another 0.1 
cc. on the right upper arm. A control was done with intracutaneous injections 
of 0.1 cc. of phenolized normal saline. 
RESULTS 
Case 1. The experimental subject was a 58 year old male, born in Europe, and had never 
had leishmania. One week prior to inoculation the leishmania test was negative. On 
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January 23, 1945, he received an intracutaneous inoculation of 0.2 cc. (16 million living 
ftagellatae) of a leishmania culture into his left arm. 
DATE SITE OF INOCULATION LEISHKA
NIA LEFT U.A. RIGHT U.A. TEST 
1945 
Jan. 24 Elevated area of erythema 4 em. in diameter neg. - -
Jan. 26 Same area now 1 em. in diameter pos. +-i· ++ 
Jan. 28 Erythematous infiltration 1 em. in diameter 
Feb.5 Infiltration of 2 em. in diameter 
Feb. 8 Center softened, surrounded by red halo of 1 
em. wide. Microscopically, leishmania 
parasites positive 
Feb. 11 ! cc. of pus showed leishmania parasites mi- pos. +++ +++ 
croscopically and in cultures 
Follow-up examination on December 15, 1947 (almost 3 years later) showed a leishmania 
scar at the sitE) of inoculation and the leishmania test performed on that day gave a strongly 
positive reaction. 
Case 2. The experimental subject was a 33 year old male who had never had a leishmania 
infection. · One week prior to inoculation, his leishmania test was negative. On April 17, 
1945, he was given an intracutaneous inoculation of a leishmania culture (0.1 cc. containing 
2 million offtagellatae) into the skin of his left upper arm. 
DATE SITE OF INOCULATION 
LEISHMANIA LEFT U.A. RIGHT U.A. TEST 
1945 
Apr. 18 Elevated area of erythema of! em. in diameter neg. - -
Apr. 20 Indurated, erythematous papule of a slightly pos. + + 
bluish tinge 
Apr. 22 Idem itching itching 
Apr. 29 Nodule, bluish-red pos. + + 
May5 fficerated nodule, 3 em. in diameter pos. +++ +++ 
Follow-up examination on December 15, 1947 (2! years later): an extremely positive 
response to the leishmania test could be elicited. 
CaseS. The experimental subject was a 27 year old male who came from Europe and had 
never had a leishmania infection. One week prior to inoculation, his leishmania test was 
negative. On March 20, 1945, he received an intracutaneous inoculation of 4 millionflagella-
tae (0.1 cc.) at his left upper arm. 
DATE SITE OF INOCULATION 
LEISHMANIA LEFT U.A. JUGHT U.A. TEST 
1945 
Mar. 20 Inoculation neg. 
Mar. 21 Erythematous swelling neg. 
Mar. 22 Induration in center of erythematous area i pos. ++ ++ 
em. in diameter 
Mar. 25 Area of induration ! em. in diameter pos. ++ +++ 
Apr. 9 Area of induration 1 em. in diameter, with ul-
ceration 
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Follow-up examination on December 15, 1947 (2! years later) showed scarring at the site 
of inoculation. The leishmania test performed on that day gave an intensely positive 
reaction. 
Case 4. The experimental subject was a 37 year old male who came from Europe and 
had never had a leishmania infection. One week prior to inoculation his leishmania test 
was negative . 
On July 5, 1945, he received an intracutaneous inoculation of 0.2 cc. (3 millionftagellatae) 
into the skin of his left upper arm. 
DATE SITE OF INOCULATION LEISHMANIA LEFT U.A. lUGBT U.A. TEST 
1945 
July 6 Elevated area of erythema 0.6 in diameter neg . 
July 7 Area of infiltration of 1 em. in diameter sur-
rounded by an erythematous network 
July 8 Elevated area of 0.6 em. in diameter; micro- pos. + + 
scopically : leishmania parasites neg. 
July 11 More pronounced induration, otherwise un- pos. + + 
changed. Microscopically and culturally, 
leishmania parasites positive. 
Case 5. The experimental subject was a 20 year old female who was born in Palestine and 
had never had leishmaniasis. One June 27, 1947, she was given an intracutaneous inocula-
tion of 0.1 cc . of a leishmania culture containing 2 million ftagellatae, into the skin of her left 
thigh. 
DATE SITE OF INOCULATION LEISI!llANIA TEST 
LEPT UPP1tlt 
Al!J( ONLY 
1947 
June 29 Brownish-red inoculation papule; elevated area 3 slightly pos . ± 
em. in diameter 
July 1 Idem pos. + 
July 7 Indurated, brownish-red nodule of t em. in di- pos. + 
ameter 
July 15 Idem strongly pos. ++ 
Case 6. The experimental subject was a 27 year old female from Europe and had never 
had leishmaniasis. 
One June 27, 1947, she was given an intracutaneous inoculation of 0.1 cc. of a leishmania 
culture containing 2 million flagellatae into the skin of her left thigh . 
SITE O:P INOCULATION LEISHMANIA TEST 
LEJ.PTUPPEI 
DATE A]Ql ONLY 
1947 
June 29 Reddish-brown papule ! em. in diameter neg . 
July 1 Nodule, i em. in diameter slightly pos. ± 
July 7 Indurated, bluish-red nodule pos. + 
July 13 Indurated, bluish-red nodule strongly pos. ++ 
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DISCUSSION 
In the experiments described above, conducted on six experimental persons 
who could be carefully observed, the development of successful inoculations with 
graded doses of leishmania fiagellatae as well as the first indication and further 
development of sensitizaton to the infection in the skin, could be followed and 
observed at appropriate intervals. None of the persons on whom the experi-
ments were performed had ever had a leishmania infection. The leishmania 
test performed intracutaneously with leishmania vaccine was negative before 
inoculation in four cases. In the other two it could only be performed two days 
after inoculation when it was also negative These cases, therefore, may also 
be regarded as having originally given negative responses . In all cases, the test 
performed either on the day of inoculation or two days later remainednegative. 
Only the test performed 72 hours after inoculation was positive (after the lapse 
of another 24 and 48 hours). The skin sensitivity more or less-paralleled the 
age of the inoculated lesion. (A test performed seven days after inoculation 
elicited a more pronounced skin reaction.) Positive reactions could be elicited 
even after the leishmania lesions had healed, as has been observed in "spon-
taneous" infections. However minute the inoculated lesion, the sensitivity pro-
duced was long-lasting and perhaps permanent. This could be demonstrated 
in follow-up tests in cases No. 1, 2, 3, 4 and 5. In all of these, a positive reaction 
could still be elicited after nearly three years. 
Whether in "spontaneous" leishmania infection the onset of skin sensitivity 
also falls into so early a period, remains questionable. From the above, it ap-
pears that the reaction of sensitivity increases parallel to the age of the specific 
leishmania lesion. However, in our experiments this lesion was developed at a 
much earlier stage than in the case of "spontaneous" infection, since in the ex-
periments-and this is a feature of particular interest-there was practically no 
incubation period in any of the test subjects. The reaction developing at the 
site of inoculation after 24 hours merged directly into the typical leishmania 
lesion (Dostrovsky (7)). 
The lesions thus produced were the result of introduction into the skin of doses 
of the infective agent much more massive than in the case of "spontaneous" 
infection. The smallest dose used by us was 2 million fiagellatae as against 2000 
fiagellatae estimated by Adler (11) as being introduced into the skin in "spon-
taneous" infections. It is, therefore, probable that the slow development of the 
"spontaneous infection, as compared to the rapid development of the inoculated 
lesion, is reflected in the period of time needed for the development of skin sen-
sitivity. Although both the lesion and the test reaction developed comparatively 
rapidly in our experiments, no difference in the intensity of the skin test could 
ascertained between areas close to and those remote from the site of inoculation. 
The earliest positive test (performed 72 hours after inoculation) showed no dif-
ference in its intensity (either 24 or 48 hours after its performance) between the 
arm on which the inoculation had been Inade and the other arm, i.e., at a con-
siderable distance from the site of inoculation. Whether, if examination could 
have been made more frequently, e.g., every hour, a difference would have been 
detected, is a question we are unable to answer. 
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SUMMARY 
1. In six human volunteers who had never had a leishmania infection, leish-
mania lesions were produced by experimental inoculation. 
2. The lesions developed rapidly, practically without incubation period, the 
inoculation reactions merging directly into typical leishmania lesions. 
3. The extraordinary speed of the development of the lesions is best explained 
by the massive doses used for experimental infection. 
4. The intracutaneous leishmania vaccine test was negative when performed 
on the day of inoculation, as well as one or two days later. 
5. The :first indication of skin sensitivity was observed in tests performed 72 
hours after inoculation. 
6. The older the lesion the more marked were the skin reaction to leishmania 
vaccine. 
7. A positive test could be elicited during all the time the lesion was present 
and during a follow-up period of three years even when the lesions of inoculation 
had completely healed. 
8. Neither the intensity nor the time of appearance of the skin test reaction 
could be observed to differ between areas close to and those at a greater distance 
from the site of experimental inoculation. 
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